IT is well recognized that there is an increased incidence of general congenital abnormalities in premature infants compared with those born at full term. It is the purpose of this paper to present some of the congenital abnormalities of the eye which have such an increased incidence. "Congenital abnormalities" are taken to mean abnormalities that are detected at or soon after birth and which are due to defects which have developed in utero or at the time of birth. A premature infant is defined as one that weighs 5 lb 8 oz or less at birth. The congenital abnormalities to be considered include optic atrophy, squint, cataract, chorioretinitis and myopia.
It is important to realize at the outset that the fact that the child is premature does not mean that the child will be defective, but only that there is an increased likelihood that some defect will be present. Abnormalities in the infant may precipitate premature labour, abnormalities in the mother, like toxwemia, may have had a deleterious effect on the development of the infant in utero, and there is also the increased hazard of brain damage during the birth of the premature infant. It is known that the lower the birth weight, the higher is the immediate mortality and the higher the incidence of brain damage, and the more hazardous are the first few weeks of life for the survivors. In a group of 75 children weighing 3 lb or less at birth Drillien (1958) found that three-quarters of those traced (43 children) were of poor mental ability and one-half had a visual defect, amounting to a handicap in one-third.
MARCH
These visual defects were due to retrolental fibroplasia (5 cases), myopia (11 cases, 6 being high myopes), squints (4 cases) and multiple congenital abnormalities (1 case). Similarly Knobloch et al. (1956) found that out of 57 infants weighing 3 lb 4 oz or less at birth, 44% had an abnormal condition of some severity, usually neurological and frequently associated with a visual defect, whereas only 8 -6 % of all premature infants and 2-6% of full-term infants had similar abnormalities.
In a series of 70 babies weighing 3 lb 4 oz or less, Corner (1952) found that 76% were absolutely normal physically and mentally, and the remaining 24% had either some serious neurological lesion (8 cases), retrolental fibroplasia (7 cases), or congenital abnormality (2 cases). The neurological lesions included spasticity, mental retardation and hydrocephalus and caused a high proportion of visual defects. In cases of cerebral palsy the frequency of ocular complications is well recognized, especially optic atrophy-4 in 73 cases (Schrire, 1956) ; 3 in 100 cases (Breakey, 1955) -and squint-16 in 73 cases (Schrire, 1956) ; 49 in 100 cases (Breakey, 1955) . The optic atrophy may be due to increased intracranial pressure, as in hydrocephalus, cerebral or subdural himorrhage, haemorrhage into the optic nerve or nerve sheath, or to anoxia. Small premature infants are particularly liable to these lesions. With regard to anoxia, Ingram (1956) reported that a group of infants, 60% of whom were premature, had cyanosis and myoclonic twitchings in the first week of life and subsequently developed optic atrophy. The majority Aere also mentally retarded.
Congenital squints, which are a frequent complication of birth trauma, may also be due to developmental anomalies or secondary to ocular disease (e.g. congenital cataract). Several workers have reported an increased incidence of squint among children who had been premature at birth (Table 1) . Thus Hess et al. (1934) found that seen, there is some evidence that there is an in--n children 14-4°creased incidence of congenital cataract in 1-3 0/0 incidence in a premature infants in three types: rubellar (40% full-term at birth. in premature infants), lamellar (8700 in premaseries of 480 prem-ture infants) and post-natal (100% in premature hildren, found an infants). While the average incidence of prema-D and 2-3 % respec-turity in Bristol in the same period was 7.50, Id 5.3%0 of squints these figures show that 290% of all cases of children compared congenital cataract occurred in premature infants. ts in school children (a) Rubellar cataract is now a well-recognized figures show a con-disease, being due to maternal rubella in the first due to the fact that three months of pregnancy. According to a premature infants, prospective enquiry by Hill et al. (1958), rubellar Castr6n reviewed defects occur in 50% of all cases of maternal lo suggest that this rubella if infection occurs in the first month of is greater than that pregnancy, in 25 % in the second month and in different approach 170% in the third. The infant is small and rsonal series of 230 frequently premature. He is often deaf, mentally and found that 31 retarded and may have congenital heart disease. e at birth, whereas The cataract is unilateral in 25% of cases; in that part of the bilateral pigmentary degeneration of the retina, Fable LI). This too with bilateral macular involvement, is frequent, and occurred in 4 out of 5 cases in this series. Seclion of Ophthalmology infants in the author's series. None was over 7 lb and 2 out of 5 were less than 5 lb 8 oz. Similarly Hill et al. (1958) found that in 6 of the 8 cases where birthweight was recorded, 4 were premature (4 lb 4 oz, 4 lb 9 oz, 5 lb 6 oz and 5 lb 8 oz) and 2 of low normal birthweight (6 lb 2 oz and 6 lb 7 oz). Associated ocular defects include microphthalmos, nystagmus and squint.
LUINTS
Other ocular complications of rubella include buphthalmos, which is an occasional complication and occurred in 1 case in this series, this being a premature infant.
There was also a case of multiple congenital abnormalities. Here the mother had rubella in the first six weeks of pregnancy and the infant was premature (birth weight 4 lb 15 oz.). There were bilateral colobomata of the iris and choroid, convergent squint, microcephaly, mental retardation, cleft in the upper lip, absent fingers and webbed toes.
(b) Lamellar (or zonular) cataract may be present at birth or may develop in the first few weeks after birth. It is the writer's experience that there is an increased incidence of this type of cataract in premature infants.
The majority are thought to be due to a metabolic disturbance in pregnancy (temporary calcium or amino-acid deficiency) or to toxic causes. Hereditary types are excluded from this group. Premature infants have been shown to have amino-acid deficiency in their teeth, and there may be a link here with the cases of congenital cataract with amino-acid crystals in the urine described by Franceschetti (1957) . In this series (Table V) there were 7 cases in premature eyes were normal up to the sixth week after birth Between the sixth and twelfth weeks, bilateral intumescent cortical cataracts developed, which matured in a few weeks. In one of these cases there was a very low temperature on admission (890 F), and the other had the cord round the neck and had a convulsion after birth. One case of post-natal cataracts in a premature infant has been described by Guy (1954) and one by Ryan (1956) , who suggested that an attack of gastroenteritis in the infant (temperature 104°F) might have been the precipitating factor. Just as cataracts can develop and mature in febrile illnesses like scarlet fever (Duke-Elder, 1940), so toxins or big changes of temperature may be causative factors.
Maternal infections like toxoplasmosis cause many congenital abnormalities in the unborn child. The infant is usually premature and frequently suffers from chorioretinitis, hydrocephalus, spasticity, epilepsy and mental retardation. If the mother is affected early in pregnancy the ocular changes are present at birth, but if she is affected late in pregnancy the active phase of chorioretinitis can be seen a few weeks or months after birth. 80% are said to affect the macular area, and the disease is bilateral in 70-85% of cases. A frequent ocular defect is microphthalmos and secondary cataract (often unilateral) and others include iridocyclitis, papilloedema, optic atrophy, nystagmus and squint.
Congenital syphilis is now rare but is usually associated with prematurity. Disseminated chorioretinitis is often present at birth, and in a severe case microphthalmos and secondary cataract may occur.
More recently a new virus disease, cytomegalic inclusion disease, has been described in premature infants. There are severe systemic disturbances, and acute chorioretinitis, optic atrophy and cerebral calcification occur as in toxoplasmosis. Cytomegalic inclusions have been found in the aqueous and the urine in the same case (Burns, 1959) . This may well prove to be the cause of cases where the clinical picture is typical of toxoplasmosis but all the tests are repeatedly negative in both mother and child.
High myopia has also been reported to be increased in incidence in premature infants. In his 192 Proceedings of the Royal Society of Medicine 4 series of 375 premature children, Brander (1940) reported an incidence of myopia of 2-4% compared with an incidence of myopia of 1-3% in school children in Finland. Eames (1946) in a series of 619 children of whom 155 were premature, reported a slight increase in myopia among those who had been premature. McNeil (1956) reported 4 cases of premature infants who had high myopia which was neither familial nor due to retrolental fibroplasia (of which myopia is a recognized manifestation). Gregory (1957) reported 29 cases of partial retrolental fibroplasia where the incidence of myopia was 85 % and one case of high myopia (birth-weight 3 lb) which was neither familial nor related to retrolental fibroplasia. Among 43 children who had been 3 lb or less at birth, Drillien (1958) found 11 cases of myopia (25*6%) 6 being high myopes. (Some of these may have been due to retrolental fibroplasia.) Temporary myopia of 5 to 20 dioptres is very common in small premature infants in the early weeks of life and usually disappears by three to six months. Cases which persist into childhood may be those few in which the myopia, whatever may be the cause, does not resolve spontaneously. Further work on this subject should help to establish the relationship between myopia and prematurity and also discover the cause of the myopia.
Binocular Vision in Bilateral Aphakia
By N. L. STOKOE, D.O., F.R.C.S.Ed. Edinburgh COMPARATIVELY little attention has been paid in the literature to the state of the ocular muscle balance after bilateral cataract extraction, and it has been stated that such patients do not attain stereoscopic vision or that there is a grave danger of diplopia due to heterophoria, particularly if the cataract operations are separated by a long interval of time. The latter view may have arisen from the very early work of Bocci who, in 1895, found that stereoscopic vision recovered readily when (1) the two operations are separated by a short interval, (2) the development of the two cataracts is more or less simultaneous with the ihinimum interruption of binocular function. He did not succeed in establishing fusion if the interval were long but postulated nevertheless that fusion first and, later, stereopsis would eventually recover.
In 1933 Foster and Jackson studied 10 cases of bilateral aphakia of which 50% obtained stereopsis (3 without and 2 with prisms), and concluded that it is worth while removing a second cataract to try to obtain stereoscopic vision if such would assist the patient in his or her mode of living.
Bischler in 1945 studied 50 cases of bilateral aphakia and found that almost all were binocular with single vision on the Worth 4-dot test, had normal amplitude for fusion and good stereopsis. The operation interval varied from several months to eight years.
In 1954 Toselli and Venturi concluded from a study of 17 patients and the available literature that patients who have enjoyed good binocular vision before the development of cataract may, in spite of old age and long operation interval, obtain an excellent restoration of sensorial and motor activity. They added the proviso that aniseikonia, i.e. the relative difference in retinal image size, should not be greater than 5 %.
In this short communication on some 61 cases we have followed the latter authors in employing the Worth 4-dot test at 6 metres distance to determine the presence of binocular vision but, unlike them, we have also considered this type of test at reading distance of 33 cm. We have not delved into eikonometry but have made a note where gross anisometropia may lead to size difference.
Heterophoria has been estimated on the,
